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•LMlhUUJlTlUN. 

This la a brief report of visits to oil-shale 
distillation plants in France, made by William Odell 
and Emlle L. Baldeschwleler during the period June E6 
to July 1, 1945, inclusive. The French Government is 

'       exerting efforts to develop the known deposits of shale, 
particularly those in central and south central France, 
tor the purpose of supplying a portion of their require- 

I mcnts of motor fuel and lubricating oil; that country 
does not have a natural ready source of supply of petro- 
leum. Because of the efforts being made in France and 
also on account of the general Interest of the allied 
Nations In the production of oil from other raw materials 
than petroleum, it was desirable that information should 
be obtained as to advancements made in the art in France. 
The Inspection trip was taken with the permission of the 
i-Tench Government and the authors were accompanied by a 
irench engineer, II. Bernard de fiesseguier, who also tra- 
veled under permission. 

The officers and other representatives of the com- 
panies whoso plants were visited were most gracious and 
accorded us every facility for obtaining information 
irom their records and notes. 

I. - ADTUN. 

The first plant visited was that of the Boclete 
Ml.ii.6rc des Schlstes Bltumlneux at Autun. It was found 
that the latter company is operating 3 batteries of 40 
retorts each of Pumpherston type. These retorts are exact 
duplications of the well-known Scotch units in which shale 
is distilled in Scotland. Crushed shale varying in size 
from 4 Inches down to about J-lnch is treated continuously 
by passing it downward through the vertical retorts whlcn 
are externally heated by burning gases. The upper portion 
o* each retort is made of metal (iron) and the lower 
portion, which is subjected to higher temperatures, is 
made of refractory material. The capacity of each retoit 
was initially 3 tonnes per day of £4 hours of oil shale; 
this was at a time when super-heated steam only was 
passed upwardly through the mass of shale in process, 
but later results obtained when both air and steam were 
Introduced adjacent to the bottom of the retort during 
processing showed an Increase to 7 tonnes of shale per 
day per retort. Thus the total maximum capacity with 
all retorts operating is 840 tonnes of shale per 24 
hours.  The air is used Internally to burn some of 
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tha carbon which otherwise would pass out as carbon 
in the spent shale; in this manner additional heat is 
generated for processing without tha consumption of 
additional extraneous fuel. Although there were 850m° 
of gas generated from each tonne of shale treated, an 
additional amount of gas (producer gas separately gene- 
rated) ws9 required for heating the retorts» The amount 
of the producer gas used was the äquivalent of 100 kgs. 
of coal per 100 liters of crude oil recovered; the coal 
entained 305» *sh* 

Tha shale treated at Autun appears to differ chemi- 
cally from that of most American shales, at least tha oil 
obtained from heat-treating the shala is said to contain 
lass wax. The oil characteristics are not reported hera 
because they are published rather completely elsewhara. 
However, it is noted that the shale being treated yields 
6 to 7 percent of total readily condensable oils by the 
Fischer assay retort and that in plant operation the yield 
is 65 percent of Fischer yield. The shale contains S.O 
percent of total sulphur of which 1.5 percent is pyrite 
and the remaining 0*6 parcant is org-nlc sulphur. Tha 
softening point of the shale is lioooc 

The mining is by underground methods, tha shale 
being 225 faet below tha surface in a single seam vary- 
ing from 8.25 to 11 feet in thickness. The mining costs 
are high. 

Tha number of mean employed operating the plant 
are given as follows: 

Man operating mine     500 
Men in other operations 400 

Total  900 

Thus, at full capacity of 840 tonnes per day, the 
lfbor amounts to 1.07 men par tonne of shale mined and 
treated. 

It Is noted that tha usual condensing and cooling 
methods did not remove all of the oil and that thara was        ' 
recovered by oil scrubbing the coolad gas 7 to 8 liters 
(1.85 to 2.1 gallons) per cubic metar of shala, that is, 
per 1.2 metric tonnes of shala. This amounts to 1.4 to 
1.6 U.S. gallons par 0.8. ton (2,000 lbs.) of shala 
treeted. Tha total recovery or oil was 66 liters par 
tonna, of which 6 liters were obtained by oil scrubbing. 
In O.S. units tha recovery was 15.6 U.S. gallons par 



ton of S000 lbs.t of which 1.44 gallons was recovered 
by oil scrubbing. 1'he crude oil has a specific gravity 
of 0.90. 

The shale used had a relatively low lime con- 
tent end there were no difficulties regarding residue 
disposal. A representative analysis of the spent shale 
is rs follows: 

Si 0£ 61.HB % by weight. 
Ti 02 0.87 
S0Ö 1.98 
E'eg03 17.50 
AlgOg 6.61 
ltn 0 Trace 
Ca 0 5.75 
Ilg 0 0.50 
Kg 0 5.07 
Hg 0 0.70 
Loss on ignition. 9.00 

99.44 

The company has concluded that the developments • 
in the art of treating oil shale have been such that 
they are no longer satisfied In buttling this type of 
retort end have expressed their intention to replace 
these retorts as fast as they wear out by a different 

. type of retort which appears to offer substantial 
economies and increased earnings. The retort which the 
company has decided to employ, replacing the Pumpherston unit» 
is that which has developed at St. Hlleire, and which Is 
known as the Lants retort. 

IT. ST. HIbiItt*. 

The next plant to be visited was the St. fiilalre 
(Allier) installation of the 8oci6te" Chimiquc de lb Grange 
Panisse. A pilot plant has been In operation there since 
1938, treating 80 tonnes of shale dally» The apparatus 
and process employed were uniqueand different from those 
employed elsewhere for treating oil shale. The retort 
which is vertical Is comprised of two distinct but won- 
necting sections; eech section Is traversable by a gas 
stream. The lower section Is the distinction portion 
of the retort and has a rectangular cross-section. Its 
outer walls comprise a series of superimposed baffles 
which support the shale and which function es louvres 
through which gases can enter the retort. This section Is 
encased in a metal shell and means are provided where- 
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by hot gaseous product« evolved in the process «re 
caused to pass horizontally through the shale confined 
between the baffles while eaid shale is passing con- 
tinuously downwardly through the retort. A circulat- 
ing, fan is supplied for propelling the gases and a 
preheater 1,8 also connected in the system whereby the 
circulating geses are preheated to 450-500°C. before 
entering the retort. Separately generated producer gas 
is employed along with the ezcees retort gas in the' pre- 
heater to supply the necessary heat energy. The waste 
or stack gas from the preheeter is caused to pass through 
the shale in the upper section of the retort whereby eaid 
ehale becomes heated to about 160°C. before entering the 
distillation step in the lower section. In this process 
the shale which ie lnltislly supplied to the retort In 
orushed i-t* else pieces le heated gredually to a temp- 
erature not exceeding that of the circulating gaeee» 
namely 460-600°C. and the oil and vapors evolved are 
Immediately removed from the shale in process and passed 
into the circulating system from which 10< is con- 
tinuously withdrawn for the recovery of ehale oil and 
gasoline. 

The spent ehale is discharged from the retort con- 
tinuously into weter from which it Is removed by a ecrew 
conveyor. Thie quenching step not only cools the spent 
shale but generates steam through evaporation of water, 
which steem le mixed Into the circulating gas stream. 
Che spent shale discharged from the conveyor still oontains 
10 to lt% by weight of cerbon which Ignites in the «lr and 
burns in the residue pile In epite of the quenching treat- 
ment. 

The ehale used has a oeloriflc value of 1900 
calories par kilogram and that of the spent shale Is 980.* 
The oil oontent of the ehale according to the Flacher 
retort teat ie 6. Bfi by weightj substantially ell of this 
ie recovered In the processing described, it Is noted 
that the epent shale oontaine 1.*% of sulphur such of 
which is burned to sulphur dioxide in the discharging 
residue. During the processing there ie evolved M wfi 
of gss psr tonne of shale and the calorific value of this 
fas after removing the gaeoline vapors therefrom ie 6000 
o 6800 caloriee per m*. 

The sompany felt that the performance of«the pilot 
plant was so satisfactory that they were werrented in In 
building a larger else unlt| one such unit designed to 
trsst 500 tonnes of shale per day ie under construction. 

water) will be 145 m? psr day fuPeach 60Ö tonne'unlt. 
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In other words, 70 U.S. gallons of water are required 
for each 2000 lbs. of shale treated. The overall pot.er 
consumption for handling and treating the shale from the 
nine clear through the plant handling and treating the 
shale from the mine clear through the plant Is estimated 
to be 9-10 KW per tonne of shale. Two gas producers are 
Installed for a 600-ton unit/ one being reserved as spare. 
Sixty pounds of coke are used In gas producing for every 
2000 lbs. of shale treated. The total fuel required for 
retorting In the b00-ton unit Is 60 lbs. of coke and 
856 cu. ft. of shale gas per ton of £000 lbs. of shale. 
The coke used 1st water 5]t, combustible 75%, and ash £0%, 
and It has a calorific value of 550O calories per kilo- 
gram or 9900 B.T.Ü. per lb. 

The future plans of this company Include expanding 
the capacity to £000 tons of shale per day. A burning 
device has been developed whereby the heat energy repres- 
ented by the 1£% of carbon In the spent shale will be 
utilized In the future operations. This will no doubt 
eliminate the necessity of using coke for producer gas. 

The total yield of oil Is substantially 132 lbs. 
per 2000 lbs. of shale. 

ITI - Lavernhe and Severac-le-Chateau. 

The nest and last plants visited were at Lavernhe 
and Sevemc-le-Chatcau in south-central France. The 
Lavernhe plant was formerly operated by the 8oclot4 de 
Bltumes et Schlstes, a subsidiary of Laverhe llonthand ct 
Aulnoye, while the 8everac plant was operated by the 
Compagnle industrielle des Schlstes Bltualnoux de 
l'Aveyron (CISBA), a subsidiary of the Compagnle Alula 
Forges et Camalgne (AFC). These two present companies 
have now merged and are being operated under the name of 
Compegnle industrielle des Schlstes Bltumlneux de 
l'Aveyron (CISBA). 

It was found et Lavernhe that an entirely different 
type of retort for processing shale had been rather com- 
pletely developed. This retort is known as the Martfcaux 
retort, after the Inventor who Is a chemical engineer for 
CISBA. 

This apparatus has been In operation on a pilot 
scale for more than a year, treating up to SO tons of 
shale per day. The retort Is vertical and comprises two 
concentric upright cylindrical shells which confine be- 
tween them a mass of downwardly moving crushed shale 
in process. Means are provided for charging crushed 
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shale 13 to 25 mm; Into the upper portion or the retort 
and lor discharging the tror.ted thai* continuously ct 
the bottom. The shrlc Is exterru-Jly heated through the 
outer cylindrical metal casing end the gases ere with- 
er* v.n adjacent the bottom of the retort. The retort 
differs materially from the others in that Use Inner 
cylinder rotstes slowly and has on its outer surface 
helical members which cause the particles of shale In 
the cnnulcr space to be agltcted and turned over during 
their downward travel through the retort,thereby facili- 
tating heating of the shale.  Ho ilr is Introduced and 
therefore there Is no internal combustion in the oper- 
ation of this retort.  Means arc provlced, however* l'oi 
introducing superheated steam at 400°C. Into the annular 
mass of shale ft a plurality of levels to facilitate 
distillation. The distillation bjscs are «ithdrawn Into 
the inner cylinder substantially ts they are foimeu in 
ti.e shale mass, thus minimizing cricking of the oil vrpors. 
/.ll of the gas evolved from the shi le is used for heating 
the retort along «1th an additional amount of producer 
gcs. The shale charged Is previously treated ?;lth the hot 
stick gases f^r the purpose of economizing heat ana ruling 
the tempertture of the ras charge to 150°C. The rotating 
Inner cylinder has a water seeJ connection which prevents 
air entering the retort at the top. 

The total yield of oil from shale from this re- 
tort Is 41.83 kg. per aetrlc ton of shale tree ted which 
amounts to 92$ of the standora Hscher retort yield. In 
addition, there Is present in the gas pricr to scrubbing 
3.70 Kg. of gasoline; this gasoline is not no« being 
recovered because of the high content of ifcS in the gas 
•ud because the pltnt is only a pilot plant. Tl e yield 
of gas per metric ton of shale treated Is 13.6 a" and 
C5J-. of this gas Is Hj;S. The tottl amount of producer g«.b 
used in the pilot Fl^nt per metric tonne of shale treated 
is 330 m3. The steam used amounts to 33.4 kg. per metric 
tonne of shale. Although this furnace has not teen tried on 
a lfrger scale, the smoothness of the operation of the pilot 
plant indicates that the operatlcn shoulc. be equtily smooth 
on t larger scale rlth substtntially the same operttlng 
results. The shale residue cont;ins 45b carbon. • 

The company is so satisfied that this type retort 
Is economical ano an improvement cvei stmcarc practice 
that tv-o commercial size unit« of lf.o tons each are unuer 
constiuctlon ft their plant in Seven c. 



I Since the merger of the two companies, plans have 
been formulated for a large scale study of shale process- 
ing. It is proposed that there will ultimately be 
installed shale processing equipment capable of treat- 
ing 3000 tons of shale per day. At this plant there is 
now under construction one petit furnace, one Lantz retort 
and two H&recaux retorts as named above. The fetlt retort 
is being installed chiefly because the material is avail- 
able, and not because it offers any advantages over the 
other retorts developed in France. 

Description of the Petit Metort. 

This retort, developed at Grenoble with the help 
of CISBA on a pilot scale only, has never been operated 
on a scale lerger then 8 tons per day. The process 
differs from others chiefly from the fact that the shale, 
prior to the distillation, is wet with the shale oil from 
previous distillations; the oil-wetted shale passes through 
a horizontal rotating, externally heated, cylindrical retort 
comprising two concentric cylinders. The shale in process 
Is caused to pass serially through the inner cylinder and 
bock to the reverse direction through the spaces between 
the said cylinders, discharging substantially at the inlet 
end of the retort. The object of the oil-wetting treatment 
is to cause solvent action and depolymerization of the 
kerogen. 

Due to the fact that only a small portion of the 
retort heating surface is in contect with the shale In 
process at any one time, and because the general nature 
01 the methods employed for applying heat to this retort, 
it is doubtful that it will be of interest in the treat- 
ment of American shales. 

The writers wish to acknowledge the whole-hearted 
cooperation of the directors and officers or the companies 
contacted and their engineers who were most cordial and 
helpful to us in obtaining the picture of the shale situa- 
tion in France. Very definitely, advances in the art have 
been made as a result of the researches of the French 
scientists. 

W. W. Odell. 
E.ii.tfaldeschwieler. 
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